Bactericidal action of egg yolk phosvitin against Escherichia coliunder thermal stress.
Chicken egg yolk phosvitin showed a remarkable antibacterial effect against Escherichia coli under thermal stress at 50 degrees C. E. coli cells (10(6)/mL) completely disappeared in 1 mL of L-broth coexisting with 0.l mg/mL phosvitin when incubated at 50 degrees C for 20 min, whereas a considerable amount of cells (10(5)/mL) survived at the same thermal stress without phosvitin. Blocking of the chelating effect of phosvitin by the addition of Ca(2+) ion displayed a protective effect against the bactericidal activity at 50 degrees C. In addition, the antibacterial activity of phosvitin was dramatically reduced by treatment with alpha-chymotrypsin, although the chelating effect remained. The surface properties, such as interfacial tension and emulsifying properties of phosvitin, which are an index of the affinity with the outer membrane, were greatly reduced by the alpha-chymotrypsin digestion. This indicates that the alpha-chymotrypsin-digested membrane-penetrating hydrophobic domains at the N- and C-terminal regions play an important role in antibacterial activity. These results suggest that a significant part of the bactericidal activity of phosvitin against E. coli resides in the synergistic effect of the high metal-chelating ability and the high surface activity under the influence of thermal stress.